. Alignment of AAV capsid serotypes 1-12 show protein context of peptide lock insertions. Sites of insertion, after G453 (top arrow) and G586 (bottom arrow), are indicated. Red dots mark residues in direct contact with bound heparin. 22 Alignment performed in VectorNTI (Life Technologies, Grand Island, NY). FYCLEYFPSQMLRTGNNFEFSYTFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQST-GGTQGTQQLLFSQAGPANMSA transduction is specific to PAVs, wt capsid AAV2 or PAV1 were treated side-by-side with a sham or increasing concentrations of MMP7. PAV1 experiences > 100-fold increase in activity, whereas the activity of wt does not change in response to MMP7 treatment. Error bars indicate SEM (two independent experiments performed in duplicate). d, Heparin affinity chromatography demonstrates the affinity of the wt AAV2 capsid is unaffected by MMP7 treatment (100 nM), as both yield peak elutions between 500 -700 mM NaCl, typical of AAV2. All proteolysis experiments were performed at 37 °C for 4 h. At top, full length VPs -1, -2, and -3 generated from different start sites share overlapping c-terminal protein sequences and differ only by their N-terminal extension (full length VPs -1, -2, and -3 can be seen at top of the sham sample in the gel in b, expressed at a typical stoichiometric ratio ~1:1:10, respectively). Proteolysis at the upstream (Up) and downstream (Dn) cleavage sites yields three possible VP cleavage states: 1) S u , cleaved only at Up, 2) S d , cleaved only at Dn, and 3) S ud , cleaved at both sites, yielding a fully unlocked VP (UL). Bands containing N-and C-terminal fragments of S u , S d , and S ud were used to quantitate PAV1 proteolysis for Fig. 3 (see Figs. S5, S6) b, Silver stained 12% polyacrylamide gel of PAV10 digested with indicated concentrations of MMP-7, -9 or a sham for 20 h at 37 °C. MMP-7 appears to exhibit inefficient cleavage at both upsteam and downstream sites (since full length VPs 1, 2, and 3 can be seen at top of the gel and both C-terminal S u (c) and S d (c) + S ud (c) fragments can be seen with similarly weak density at bottom). In contrast, MMP-9 reduces all 3 VPs to the corresponding Nand C-terminal fragments, indicating effective proteolysis. Importantly, 2.5 log 10 nM MMP-9 condition leads to the disappearance of the S u (c) fragment, due to complete cleavage of both the upstream and downstream cleavage sites. c, PAV10 samples from b were used to transduce HEK293T cells (gMOI = 500). Error bars indicate SEM from a duplicate experiment. . Model predicts AND gate behavior in mosaic PAVs constructed from two highly specific subunits. At left, nodal representations indicate the weights used to construct each of three mosaic PAVs from two hypothetical highly specific subunit types, red and blue, specific for MMP7 and MMP9, respectively. Transfer functions show the predicted analog virus activity A(UL) from such PAVs after complete cleavage of each subunit type by respective proteases separately (left column: I red = 1, I blue = 0; middle column: I red = 0, I blue = 1) and together (right column: I red = 1, I blue = 1). Digitized AND gate behavior is seen in all three hypothetical mosaic PAVs, since the arbitrary activation threshold (dotted line) is only reached when both inputs are active. However, the 0.5/0.5 weighted PAV is predicted to perform optimally, since it has very low activity in response to either protease alone. 
